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Despite significant advances in the understanding of the
mechanisms of chronic inflammation of the gastroin-

testinal tract, the long term control of Crohn’s disease re-
mains a challenge for patients and their physicians. Crohn’s

disease follows several modes of disease activity based on its
natural history. An individual may have acute relapsing
Crohn’s disease, chronically active Crohn’s disease or quies-
cent Crohn’s disease. This somewhat artificial division may
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UPDATE ON LIVER & INFLAMMATORY BOWEL DISEASE

Steinhart H. Maintenance therapy in Crohn’s disease. Can J
Gastroenterol 2000;14(Suppl C):23C-28C. Symptoms of ac-
tive Crohn’s disease may respond to one or more of a number of
classes of drug therapies. These include systemic glucocorticoids,
budesonide, sulphasalazine, mesalazine (5-aminosalicylates), im-
munosuppressive agents and antibiotics. More recently, a chi-
meric mouse-human antibody to tumour necrosis factor
(infliximab) has been shown to induce clinical remission and en-
doscopic improvement in patients with moderately active Crohn’s
disease refractory to other therapies. Despite this wide range of ex-
isting therapies and the potential of emerging biological therapies,
recurrent Crohn’s disease continues to be a major impediment to
the fulfilment of a normal lifestyle and optimal quality of life for
patients with Crohn’s disease. Many drugs known to be effective
for the treatment of active disease have been tried as maintenance
therapy to prevent disease relapse or recurrence following medical
or surgical therapy. The available evidence suggests that most of
these drugs are not as useful in maintaining remission as they are in
inducing it. Systemic glucocorticoids, budesonide, mesalazine
(5-aminosalicylates), sulphasalazine and antibiotics are all asso-
ciated with either marginal therapeutic gain in the setting of
maintenance therapy or unacceptable long term toxicity. The
immunosuppressive agents azathioprine, 6-mercaptopurine and
methotrexate have been shown to have a beneficial effect in main-
taining remission and may be helpful as steroid-sparing agents.
Repeated infusions of antitumour necrosis factor antibody main-
tain the improvements observed after one or two initial infu-
sions. The relative long term safety, efficacy and cost
effectiveness of the various choices of maintenance therapy re-
main to be determined.
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Traitement d’entretien de la maladie de Crohn
RÉSUMÉ : Les symptômes de la maladie de Crohn en évolution peuvent
rétrocéder sous l’action de plus d’une classe de médicaments, notamment
les glucocorticoïdes à action générale, le budésonide, la sulfasalazine, la
mésalazine (5-aminosalicylate), les immunosuppresseurs et les antibioti-
ques. Tout récemment, un anticorps chimérique souris-humain contre le
facteur de nécrose des tumeurs (infliximab) a provoqué une rémission cli-
nique et une amélioration endoscopique chez les patients atteints de la ma-
ladie de Crohn à évolution modérée, réfractaire à d’autres traitements.
Malgré le large éventail de médicaments possibles et le potentiel des nou-
veaux traitements biologiques, la maladie de Crohn récidivante constitue
toujours un obstacle majeur à un mode de vie normal et à une qualité de vie
optimale pour les personnes qui en sont atteintes. De nombreux médica-
ments connus pour leur efficacité dans le traitement de la maladie évolu-
tive ont été essayés comme médicaments d’entretien dans le but de
prévenir une rechute ou une récurrence à la suite d’un traitement médical
ou chirurgical. Les preuves actuelles semblent indiquer que la plupart de
ces médicaments sont plus efficaces pour susciter une rémission que pour la
maintenir. Les glucocorticoïdes à action générale, le budésonide, la mésa-
lazine, la sulfasalazine et les antibiotiques sont tous associés à une faible
amélioration thérapeutique dans le cadre d’un traitement d’entretien ou à
une toxicité inacceptable à long terme. Par contre, les immunosuppres-
seurs comme l’azathioprine, la 6-mercaptopurine et le méthotrexate ont
un effet favorable sur le maintien de la rémission et pourraient s’avérer des
épargneurs de stéroïdes utiles. Des perfusions répétées d’anticorps contre le
facteur de nécrose des tumeurs maintiennent les améliorations observées
après la première ou la deuxième perfusion. Il reste maintenant à détermi-
ner l’innocuité, l’efficacité et le rapport coût-efficacité relatifs à long terme
des divers traitements d’entretien.



be difficult to define for the purposes of clinical studies, but
physicians usually have a global sense of what each of these
categories represents.

The goal of maintenance therapy usually is to keep pa-
tients in the quiescent state for as long as possible, with mini-
mum drug toxicity. Ideally, maintenance therapy should also
maximize quality of life. Although there are numerous clini-
cal trials of maintenance therapy in the literature, it is often
difficult to make conclusions regarding the ability of the
therapies to achieve the stated goals. Much of this difficulty
is related to varying definitions of ‘treatment success’ or
‘maintenance of remission’. Studies often define the efficacy
of a given therapy as maintaining an index of disease activity
below a predetermined value. A Crohn’s disease activity in-
dex (CDAI) score of less than 150 has been the benchmark
used to define ‘clinical remission’ or ‘clinical quiescence’ by
most studies (1-8). Despite the fact that the CDAI has been
used for over 20 years and has been previously validated, it
has certain deficiencies and is somewhat cumbersome to use.
Other definitions of remission include the need for addi-
tional medical or surgical therapy, maintenance of a certain
patient quality-of-life score and the degree of endoscopic or
histological disease activity.

There is often a dichotomy between the clinical disease
activity and the presence of endoscopic disease (9,10). Mo-
digliani and co-workers (9) showed that, although 92% of
patients with Crohn’s disease treated with high-dose gluco-
corticoids achieved clinical remission (CDAI score of less
than 150), the endoscopically observed lesions healed in
only 29%. This means that the majority of patients who are
successfully treated with medical therapy for the acute symp-
toms of Crohn’s disease, as evaluated by conventional clini-
cal criteria, continue to have intestinal inflammation that is
visible with the colonoscope, even after symptoms have sub-
sided (Figure 1). This observation indicates a need for
chronic maintenance therapy in most patients whose

Crohn’s disease is in clinical remission as defined by conven-
tional clinical criteria. Although successful maintenance
therapy may appear to prolong clinical remission, in the ma-
jority of patients it may simply provide ongoing, active treat-
ment of the residual endoscopic and histological disease
activity. Whether maintenance therapy beneficially alters
the overall natural history of the disease is not known, de-
spite the fact that some maintenance therapies appear to re-
duce the risk of clinical relapse or prolong the duration of
clinical remission. Ideally, the goals of any successful main-
tenance therapy should include some or all of the following
aspects: reduction in the frequency and severity of recurrent
symptoms, maintenance of optimal nutritional status, avoid-
ance of disease- and treatment-related complications, heal-
ing of the intestinal mucosa and maintenance of optimal
health-related quality of life (Table 1).

CONVENTIONAL GLUCOCORTICOIDS
Conventional glucocorticoids such as prednisone, predniso-
lone and methylprednisolone have been shown to be highly
effective in treating the acute symptoms of Crohn’s disease
flares (5,8,9). Remission can be achieved with a course of
oral glucocorticoids in 60% to 92% of patients, but for the
majority of patients, continuous low dose glucocorticoid
therapy does not improve clinical remission rates over one to
two years (5,8,11,12). However, closer evaluation of the re-
sults of the European and National Cooperative Crohn’s
Disease Studies (5,8) suggests that there may be a subset of
patients with Crohn’s disease who, after responding to an
initial course of high dose glucocorticoid therapy, are more
likely to remain in remission if the glucocorticoid therapy is
continued at a low dose. Chronic glucocorticoid therapy can
result in significant cosmetic, psychiatric, metabolic and
bone-related side effects and complications, and its use over
extended periods of time has generally been disfavoured by
many physicians and not accepted by patients (13). Never-
theless, in a few patients, the use of low dose glucocorticoids
can be considered. Typically, this would be a patient in
whom multiple attempts at glucocorticoid weaning have
been unsuccessful, in whom a relatively low dose of predni-
sone (10 to 15 mg/day) adequately controls disease symp-
toms and in whom there are no significant adverse effects at
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Figure 1) Schematic representation of the clinical and endoscopic status
of the population of patients with Crohn’s disease excluding those with
perianal fistulizing disease. Patients may be in one of several states: symp-
tomatic due to intestinal fibrosis and stricture without evidence of endo-
scopic disease activity, clinical remission without evidence of endoscopic
disease activity, symptomatic with evidence of endoscopic disease activity
and clinical remission with evidence of endoscopic disease activity

TABLE 1
Goals of maintenance therapy for Crohn’s disease

Reduce frequency of recurrent symptoms

Reduce severity of recurrent symptoms

Avoid disease-related complications

Avoid treatment-related complications

Heal intestinal mucosa

Maintain optimal nutritional status

Maximize health-related quality of life



the dose required to control symptoms. Other steroid-
sparing strategies should have been tried or offered to the pa-
tient before embarking on chronic glucocorticoid therapy. If
chronic glucocorticoid therapy is used, careful monitoring
for long term sequelae is mandatory.

BUDESONIDE
The controlled ileal release form of budesonide, an effective
form of therapy for active Crohn’s disease, was evaluated as a
potential and safer maintenance therapy than conventional
glucocorticoids. Unfortunately, the results of clinical trials
have not been impressive (3,4,14). Although the safety pro-
file of budesonide 3 and 6 mg/day was quite favourable, only
the 6 mg/day dose was able to marginally prolong the mean
time until relapse, and it provided no overall remission
maintenance advantage after one year of therapy. It is not
known whether chronic, continuous therapy with the higher
active dosage of budesonide (9 mg/day) is effective or safe.
However, a dosage of 9 mg/day demonstrates evidence of a
systemic glucocorticoid effect based on the appearance of a
measurable inhibition of adrenal responsiveness (15). In pa-
tients whose acute symptoms of Crohn’s disease respond to
budesonide 9 mg/day, it seems reasonable to maintain them
on a dosage of 6 mg/day. However, physicians should be
ready to increase the dosage to 9 mg/day if disease symptoms
recur.

MESALAZINE (5-AMINOSALICYLATES)
Although mesalazine’s good tolerability and excellent safety
record make it an attractive choice for long term mainte-
nance therapy, its efficacy in maintaining remission in
Crohn’s disease is, at best, questionable. Some clinical trials
have suggested that mesalazine may be effective in certain
subgroups of patients (eg, those in remission for only a short
period of time), while others have shown that, overall, the
treatment effect observed with mesalazine in patients with
medically induced remission is minimal and not statistically
significant (16-26). In patients who required glucocorticoids
to control acute symptoms of Crohn’s disease, mesalazine
4 g/day appeared to offer no therapeutic advantage over pla-
cebo (6).

AZATHIOPRINE AND 6-MERCAPTOPURINE
Immunomodulatory drugs are becoming increasingly popu-
lar as maintenance therapies for patients with Crohn’s dis-
ease. Long term safety data are accumulating for these
drugs, and efficacy has been consistently seen in clinical tri-
als (2,27-29). Although all of the trials of azathioprine and
6-mercaptopurine have suffered from significant methodo-
logical deficiencies, there is sufficient consistency among the
results to suggest that there is likely a true treatment effect. In
a meta-analysis of five placebo controlled trials of azathioprine
maintenance therapy involving 319 patients, Pearson and
colleagues (30) calculated an odds ratio of 2.19 for mainte-
nance of remission in patients receiving azathioprine. This
demonstration of effectiveness is strengthened by the dose re-
sponse that was observed in the meta-analysis. Preliminary

evidence suggests that 6-mercaptopurine, the active metabolite
of azathioprine, may reduce the risk of endoscopic and clinical
relapse after surgical resection for Crohn’s disease (31).

METHOTREXATE
Methotrexate is effective in the treatment of patients with
chronically active, steroid-dependent Crohn’s disease when
given as weekly intramuscular injections of 25 mg (32). Al-
though many physicians find that patients who respond
acutely to methotrexate appear to do well when the drug is
continued as maintenance therapy, there has been no con-
trolled trial evidence to support this impression until re-
cently. The results of the follow-up maintenance phase of
the North American Crohn’s Study Group methotrexate
trial (33) confirm the clinical impression of many physi-
cians. In the maintenance study, weekly intramuscular in-
jections of 15 mg of methotrexate were compared with
placebo injections in patients who had responded to an ini-
tial acute course of methotrexate. Sixty-five per cent of the
methotrexate-treated patients maintained remission over
the 48-week study period, compared with 39% of the
placebo-treated patients. The steroid-sparing effect was even
more significant. No additional steroid therapy was required
in 72% of the methotrexate-treated patients, but only 42%
of the placebo-treated patients remained steroid-free.
Methotrexate appeared to be well tolerated at the 15 mg
maintenance dose and was not associated with significant
toxicity. Given these results, the frequency of use of
methotrexate as maintenance therapy for Crohn’s disease is
likely to increase in the near future.

ANTIBIOTICS
The role of antibiotics in the management of Crohn’s disease
is controversial. Antibiotics are used by many physicians,
particularly to treat acute septic complications of Crohn’s
disease. However, the evidence supporting the effectiveness
of antibiotics – in most studies metronidazole – in ameliorat-
ing the symptoms of acute disease activity is not conclusive
(34-37). There have been no controlled trials of antibiotics
for the maintenance of medically induced remissions.

In an open series, 72 patients were treated with a combi-
nation of ciprofloxacin and metronidazole for symptoms of
active Crohn’s disease (38). Of the 55 patients who re-
sponded, 15 were maintained on chronic combination anti-
biotic therapy for a mean follow-up of nine months. Of these
15 patients, 12 (80%) remained in remission for the duration
of follow-up. In comparison, 26 of 40 (65%) patients who
elected to stop antibiotics remained in remission. Rutgeerts
et al (39) examined the role of antibiotics in preventing or
delaying the appearance of postoperative endoscopic and
clinical recurrence. They found that metronidazole 20 mg/kg
daily for three months after resection reduced the severity of
recurrent endoscopic lesions and appeared to reduce or delay
clinical recurrence, although the latter did not achieve sta-
tistical significance. These results are suggestive, and further
studies examining alternative antibiotics, dosing schedules
and duration of therapy need to be conducted.
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ANTITUMOUR NECROSIS FACTOR-�
ANTIBODIES

The importance of tumour necrosis factor (TNF) -� in the
pathogenesis of intestinal inflammation in Crohn’s disease is
shown by the high response rate seen when the human-
mouse chimeric anti-TNF-� antibody, known as infliximab
(Remicade, Centocor, USA) is used to treat patients who
are not responsive to conventional therapies (40,41). Re-
sponse rates of up to 81% were seen with a single intravenous
infusion of 5 mg/kg in patients with intestinal disease activ-
ity. Up to 68% of patients with fistulizing Crohn’s disease re-
sponded to three infusions of infliximab 5 mg/kg. Remission
or complete responses were seen in 48% and 55% of patients
with intestinal disease activity and fistulizing disease, respec-
tively. Improvements in endoscopic disease activity, particu-
larly in the right colon and rectum, were observed in a subset
of patients (42). No maintenance data are available for pa-
tients with fistulizing disease, and the reported median
three-month duration of response suggests that some form of
maintenance strategy is required for patients with fistulizing
disease to maintain a response.

For patients with intestinal disease activity, repeated in-
fusions of infliximab, given every eight weeks, maintain the
improvement observed after one or two initial infusions (7).
In the retreatment study, 73 patients who had responded to
an initial infusion of infliximab received either infliximab

10 mg/kg or placebo infusions beginning 12 weeks after the
initial infusion for active disease. Four additional infusions of
infliximab or placebo were given at eight-week intervals,
and patients were followed-up for 10 weeks after the final in-
fusion. Infliximab improved disease activity when assessed
by CDAI scores, disease-related quality-of-life scores and se-
rum C-reactive protein concentrations. In addition, the pro-
portion of patients in remission increased from 37.8% at the
start of retreatment to 60% during the retreatment phase. In
those who received placebo infusions, the proportion in re-
mission fell from 44.4% before retreatment to 35% during re-
treatment (Figure 2).

Many issues need to be settled regarding the role and ap-
propriate use of infliximab for maintenance therapy in pa-
tients with Crohn’s disease. The optimal dose has not been
determined. Unfortunately, only the 10 mg/kg dose was
studied in the retreatment trial; this dose was different from
the 5 mg/kg dose that was found to be most effective in the
acute trials, and for which the drug currently is indicated for
use in the United States and Europe. It is not known
whether the 5 mg/kg dose is as effective as – or perhaps, more
effective than – the 10 mg/kg dose. It is important to know
whether retreatment needs to be given every eight weeks or
whether it can be given ‘on demand’ according to patients’
symptoms, and also whether retreatment needs to be contin-
ued beyond the four doses reported by Rutgeerts et al (7).
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Figure 2) Proportion of patients in clinical remission during repeated infusions of infliximab (Remicade, Centocor, USA) (�) or placebo (�). All pa-
tients improved after receiving one or two initial infusions of Remicade for symptoms of moderate to severely active Crohn’s disease. Reproduced with per-
mission from reference 7



The efficacy of infliximab maintenance therapy in patients
with healed fistulae is also unknown.

Because of infliximab’s high cost, patients, third-party
payers and society will be interested in its cost effectiveness
relative to existing medical and surgical therapies. Economic
analyses have suggested that the major determinant of total
cost of health care for patients with Crohn’s disease is inpa-
tient costs (43,44). The cost of infliximab may be offset by
the savings realized through reductions in hospital and surgi-
cal care.

Although experience with the use of infliximab is accu-
mulating, concerns regarding its long term safety remain.
Lymphoma has been reported in patients treated with in-
fliximab. In the retreatment trial by Rutgeerts et al (7), one
patient who was treated with a single initial infusion of in-
fliximab and placebo retreatments developed a B-cell lym-
phoma 9.5 months after the initial infusion. In a much larger
retreatment study of infliximab in 428 patients with rheuma-
toid arthritis, one B-cell lymphoma, one recurrent breast
cancer and one melanoma were observed in infliximab-
treated patients (45). The observed number of malignancies
was calculated to be the same as the expected number based
on an age- and sex-matched cohort of the general popula-
tion. Notwithstanding this conclusion, the long term safety
of infliximab remains to be more definitively established.
Ongoing monitoring and postmarketing surveillance are re-
quired to gain a better understanding of the chronic or inter-
mittent use of infliximab.

Another issue that needs to be studied further is the role
of cotherapy with other immunomodulatory drugs. There is
evidence from patients with infliximab-treated rheumatoid
arthritis that the concomitant administration of methotr-
exate can reduce the immunogenicity of infliximab and im-
prove efficacy (46,47). Some of these issues should be
addressed by studies currently in progress or by those planned
for the near future.

A second anti-TNF antibody, CDP571, is a humanized
monoclonal antibody currently in development for the
treatment of Crohn’s disease. A large clinical trial has
shown its efficacy in patients with Crohn’s disease refrac-
tory to other therapies (48). In that study, two or three infu-
sions of the antibody were better than placebo infusions at

achieving and maintaining clinical improvement over 24
weeks. A smaller, short term maintenance study involving
71 patients in remission on steroid therapy was also re-
ported (49). Patients were randomly assigned to receive ei-
ther placebo infusions or CDP571 20 mg/kg at week 0 and
10 mg/kg at week 8. Steroid doses were tapered by week 10
and patients were followed-up for 16 weeks. Twenty-two
per cent of the placebo-treated patients remained in remis-
sion at the end of follow-up, compared with 44% of the
CDP571-treated patients.

SUMMARY
Several options are available for maintenance therapy of
Crohn’s disease (Table 2). The choice of which therapy to
use in an individual patient should depend on the disease
complications, the patient’s previous response to therapy,
the relative long term safety record of the available choices,
the relative therapy efficacy and cost. In the absence of di-
rect comparative data among the various choices, physi-
cians and patients must make decisions based on the
available evidence in the literature, and on personal prefer-
ence and experience.
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